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INSFTTICIDAL COMPOSITIONS AND METHOD OF 
CONTROLLING INSECT PFSTS USING SAME 

Background of the Invention 
5 This invention relates to insecticidal compositions and methods of using same to 

control various crawling and flying insect pests, and, in its preferred embodiments, relates 
more particularly to synergistic "poison-free" insecticides adapted to unexpectedly increase 
insect mortality and reduce kill time. 

Commercially available insecticides, including those available for home use, 
1 0 commonly comprise active ingredients or "poisons" which are not only toxic to the target 
insect pests, but, if used in relatively confined environments and delivered as aerosol 
sprays, can be present in sufficient concentration to also be toxic to humans and household 
pets. Various undesirable side effects may include immediate or delayed neurotoxic 
reactions, and/or suffocation. Even the noxious odor of such materials can cause headaches 
1 5 or upset stomachs in some individuals. These adverse side effects are exacerbated when 
such compositions come in contact with persons of increased sensitivity, or persons of 
small body mass such as children or babies. 

For some time, efforts have been made to develop insecticidal compositions, 
particularly those intended for residential use in aerosol form, which are effective in killing 
20 the targeted insect pests completely and quickly, but non-toxic to humans and pets. The 
Environmental Protecnon Agency (EPA) regulates the use of potentially toxic ingredients 
in pesticidal compositions under the Federal Insecticide, Fungicide and Rodenticide Act. 
Certain materials considered to be either active or inert materials by the EPA have been 
deregulated or otherwise identified as acceptable "safe" substances offering minimum nsk 
25 in normal use. Other materials are currently undergoing investigation and may be 
deregulated in due course. Deregulated substances are generally considered non-poisonous 
by the consumer. Thus, the term "non-poisonous" as used herein is intended to convey a 
composition that, while highly effective in killing targeted insect pests, is safe to use 
around humans, particularly small children, and pets. 
30 Unfortunately, non-poisonous insecticidal compositions available heretofore 

incorporating deregulated materials as the active ingredient have had limited efficacy. 
Attempts to use deregulated essential oils as the active ingredient in such insecticides, while 
having limited success, have generally been found to be either cost prohibitive, 
inadequately lethal to control a range of targeted insect pest species, or too slow-acting to 
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enable the userlo confirm that the insect has been killed and to dispose of the dead insect 
so as to avoid polluting the environment. 

Among the insects which are found to be particularly undesirable are cockroaches, 
both the Amencan and German species. These pests shed their "skin" which, over time, 
5 disintegrates forming what is known as "cuticle" in the air, a particular problem for people 
suffering from asthma. Thus, not only is it important to kill cockroaches with an effective 
insecticide, the kill time must be sufficiently short for the carcass to be properly disposed 
of before the insect can crawl into a remote area to die. 

While cockroaches are a prime target for a household spray, for general application 

10 such materials must also be effective against other crawling insects, such as ants, water 
bugs, silverfish, crickets, spiders and centipedes. Additionally, aerosol compositions of 
such insecticides of proper concentration must also be effective against various flying 
insects, including flies, mosquitoes, gnats, moths, wasps, hornets, yellow jackets and other 
bees, both inside and outside of the house. 

1 5 Among the materials exempted by the EPA is cornmint oil (also known as Japanese 

mint or Mentha arvensis). Cornmint oil includes a high concentration of menthol and is 
known to contain alpha-pinene, myrcene, limonene, gamma-terpemne, 3-octanol, 
menthofuram beta-caroyophyllene, germa-crene D and beta-pinene, along with other 
components. As with other mint oils, cornmint oil has been used as a flavorant in 

20 mouthwashes, cough syrups, throat lozenges, chewing gum, and the like. 

While cornmint oil has been considered for its insecticidal or insect repellent 
properties, it has not been shown to be particularly effective, and certainly has not been 
distinguished from other materials of this kind as a candidate for special attention. 

Other essential oils currently deregulated by the EPA include cedar oil, cinnamon 

25 oil, citronella oil, clove oil, corn oil, garlic oil, lemongrass oil, linseed oil, peppermint oil, 
rosemary oil, soybean oil and thyme oil. Among the essential oils proposed for exemption 
from registration are a number of the citrus oils. Citrus oils would include orange oil, 
lemon oil, lime oil, grapefruit oil and tangerine oil. 

As with the cornmint oil, some of these other essential oils have been considered 

30 for their insecticidal or insect repellent properties, but they have not been shown to be 
particularly effective as active ingredients. It would, therefore, be both environmentally 
and commercially important to be able to enhance the insecticidal properties of these 
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relatively safe essential oils by incorporating an otherwise ineffective, but environmentally 
friendly, synergist to increase the activity of the resultant composition to a level sufficient 
to quicklv produce significant mortality in at least certain insect populations. 

5 Summary of the Invention 

It is a primary object of the instant invention to provide a non-poisonous broad- 
spectrum insecticide containing, as an essential active ingredient, materials that have been 
approved by the EPA as safe or as offering minimum risk in products of this nature. 
Consistent with this objective, this invention provides an aerosol insecticide which is not 

1 0 detrimental to the health of humans or pets and which is environmentally safe, yet effective 
in killing targeted insect pests with which it comes in contact. 

Another object of the instant invention is the provision of an insecticidal 
composition that not only effectively kills 100% of the targeted msects with which it comes 
in contact, but kills such insects within seconds of contact so that the user can be certain 

15 of the effectiveness of the insecticide, and the insect carcass can be safely and easily- 
disposed of without contaminating the environment. 

Yet a further object of this invention is the provision of an insecticidal composition 
comprising a combination of ingredients which individually are relatively ineffective, but 
act in concert to provide high total killing power with a substantially decreased kill time. 

20 A still further object of this invention is the provision of a pesticide, comprising an 

essential oil, the activity of which has been unexpectedly enhanced by the incorporation of 
insecticidally effective quantities of sodium lauryl sulfate or lecithin, so as to surprisingly 
improve both the kill ratio and kill time, providing greater insecticidal activity than either 
of the ingredients and more effective and faster-acting killing power than would be 

25 expected by combining these components. 

Yet another object of this invention is the provision of an insecticidal composition 
comprising an essential oil, preferably one selected from the group consisting of cedar oil, 
cornmint oil, cinnamon oil, citronella oil, lemongrass oil, peppermint oil, orange oil, lemon 
oil, lime oil, grapefruit oil and tangerine oil, in synergistic combination with sodium lauryl 

30 sulfate or lecithin to enhance the effectiveness of the composition sufficiently to render the 
othenvise relatively ineffective individual components functionally enhanced and quicker- 
acting, thereby improving both the mortality and the kill time. .Among the deregulated 
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essential oils, cedar oil and cornmmt oil are particularly attractive because of their pleasant 
odors. 

Another object of this invention is the provision of an insecticidal composition 
compnsing an essential oil and a synergist which minimizes the quantity of the active 
5 ingredient necessary to effect acceptable mortality rates in at least some insect populations, 
even further reducing the cost and dangers of using such materials by the general public. 

Yet another object of the invention is the provision of a non-poisonous, highly 
effective insecticidal composition, which may be sprayed in aerosol form from a standard 
pump dispenser or, which may incorporate a propellant such as carbon dioxide (CO.) or the 
10 like in a pressurized container of conventional design, so that the composition may be 
sprayed directly onto a crawling or flying insect pest. 

Another object of this invention is the provision of an insecticidal composition of 
the type described incorporating mineral oil or other such material to retain the essential 
active ingredients on a contacted surface for residual killing power over an extended period 
15 of time. 

Consistent with the foregoing objectives, all of the essential oils tested herein show 
synergistic insecticidal improvement in combination with sodium lauryl sulfate at some 
level of concentration against at least some of the targeted insects tested and, therefore, may 
have particular utility as a pesticide intended for one or more specific insect populations. 

20 Moreover, other essential oils that have been deregulated by the EPA are expected to 
provide similar results and lecithin, considered a deregulated inert material by the EPA, is 
expected to function as a synergist with the essential oils much like sodium lauryl sulfate. 

These and other objects of the invention, as well as many of the attendant 
advantages thereof, will become more readily apparent when reference is made to the 

25 following detailed description of the preferred embodiments which refers to the 
accompanying drawings. 

Brief Description of the Drawings 

Figure 1 is a bar graph illustrating the insecticidal effects of combining cornmint 
30 oil with sodium lauryl sulfate in killing German cockroaches. 

Figure 2 is a bar graph illustrating the insecticidal effects of combining cornmint 
oil with sodium lauryl sulfate in killing American cockroaches. 
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Figure 3 is a bar graph illustrating the insecticidal effects of combining cornmmt 
oil with sodium lauryl sulfate in killing black ants. 

Figure 4 is a bar graph illustrating the insecticidal effects of combining cinnamon 
oil with sodium lauryl sulfate in killing German cockroaches. 
* Fieure 5 is a bar graph illustrating the insecticidal effects of combining cinnamon 

oil with sodium lauryl sulfate in killing American cockroaches. 

Figure 6 is a bar graph illustrating the insecticidal effects of combining cinnamon 
oil with sodium lauryl sulfate in killing black ants. 

Figure 7 is a bar graph illustrating the insecticidal effects of combining citronella 
10 oil with sodium lauryl sulfate in killing German cockroaches. 

Fieure 8 is a bar graph illustrating the insecticidal effects of combining citronella 
oil with sodium lauryl sulfate in killing American cockroaches. 

Figure 9 is a bar graph illustrating the insecticidal effects of combining citronella 
oil with sodium lauryl sulfate in killing pavement ants. 
15 Figure 10 is a bar graph illustrating the insecticidal effects of combining peppermint 

oil with sodium lauryl sulfate in killing German cockroaches. 

Figure 1 1 is a bar graph illustrating the insecticidal effects of combining peppermint 
oil with sodium lauryl sulfate in killing American cockroaches. 

Figure 12 is a bar graph illustrating the insecticidal effects of combining peppermint 
20 oil with sodium lauryl sulfate in killing pavement ants. 

Figure 13 is a bar graph illustrating the insecticidal effects of combining orange 
sweet oil with sodium lauryl sulfate in killing German cockroaches. 

Figure 14 is a bar graph illustrating the insecticidal effects of combining orange 
sweet oil with sodium lauryl sulfate in killing American cockroaches. 
25 Figure 15 is a bar graph illustrating the insecticidal effects of combining orange 

sweet oil with sodium lauryl sulfate in killing black ants. 

Figure 16 is a bar graph illustrating the insecticidal effects of combining lemon oil 
with sodium lauryl sulfate in killing German cockroaches. 

Figure 17 is a bar graph illustrating the insecticidal effects of combining lemon oil 
30 with sodium lauryl sulfate in killing American cockroaches. 

Figure 18 is a bar graph illustrating the insecticidal effective of combining lemon 
oil with sodium lauryl sulfate in killing pavement ants. 



WO 99/52359 w PCT/US99/07008 

6 

Figure 19 is a bar graph illustrating the insecticidal effects of combining lime oil 
with sodium lauryl sulfate in killing German cockroaches. 

Figure 20 is a bar graph illustrating the insecticidal effects of combining lime oil 
with sodium lauryl sulfate in killing American cockroaches. 
5 Figure 21 is a bar graph illustrating the insecticidal effects of combining lime oil 

with sodium lauryl sulfate in killing pavement ants. 

Figure 22 is a bar graph illustrating the insecticidal effects of combining grapefruit 
oil with sodium lauryl sulfate in killing German cockroaches. 

Figure 23 is a bar graph illustrating the insecticidal effects of combining grapefruit 
10 oil with sodium lauryl sulfate in killing American cockroaches. 

Figure 24 is a bar graph illustrating the insecticidal effects of combining grapefruit 
oil with sodium lauryl sulfate in killing pavement ants. 

Figure 25 is a bar graph illustrating the insecticidal effects of combining tangerine 
oil with sodium lauryl sulfate in killing German cockroaches. 
15 Figure 26 is a bar graph illustrating the insecticidal effects of combining tangerine 

oil with sodium lauryl sulfate in killing American cockroaches. 

Figure 27 is a bar graph illustrating the insecticidal effects of combining tangerine 
oil with sodium lauryl sulfate in killing pavement ants. 

20 Detailed Description of the Preferred Embodiments 

In describing a preferred embodiment of the invention specific terminology will be 
resorted to for the sake of clarity. However, the invention is not intended to be limited to 
the specific terms so selected, and it is to be understood that each specific term includes all 
technical equivalents which operate in a similar manner to accomplish a similar purpose. 

25 In its broadest aspects, the essential active ingredients in the composition of the 

instant invention comprise a combination, in insecticidally effective proportions, of an 
essential oil, preferably a deregulated essential oil, and a deregulated synergist selected 
from the group consisting of sodium lauryl sulfate and lecithin. The active ingredients may 
be dissolved in an inert carrier such as water and dispensed in a conventional manner, e.g., 

30 from a standard pump-spray container. Alternatively, and preferably, the aqueous 
insecticidal composition may be packaged in a pressurized container such as a conventional 
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aerosol can or the like, utilizing an expandable gas. such as carbon dioxide (CO : ) as a 
propellant in a well known manner. 

For optimum effectiveness, the insecticidal composition of this invention is sprayed 
directly on targeted crawling or flying insect pests in sufficient concentrations to cause 
5 death within seconds. A material such as mineral oil may be incorporated into the 
composition to provide residual killmg power on surfaces for up to, as much as. four weeks 
or more. When the insect pests track through, and come in contact with, previously sprayed 
product, the active ingredients remain on their bodies and they eventually die. Without the 
mineral oil, the composition dries, leaving no residue. 

10 The testing described below establishes that sodium lauryl sulfate alone does not 

kill the targeted insects. Further, in most instances, the tested essential oils alone either do 
not kill the targeted insects, or if they eventually kill some of the targeted insects, they 
generally require relatively high concentrations of the essential oil, and/or they are 
relatively slow-acting. Surprisingly, the test data shows that the addition of sodium lauryl 

15 sulfate to the tested essential oils produces a high mortality rate in a relatively short time 
with reduced concentrations of the active ingredients against at least some of the targeted 
insects. 

As will be seen from the following data, not all of the essential oils tested are 
effective, even with the addition of sodium lauryl sulfate, to function commercially as an 
20 insecticide against all of the targeted insects. In some instances, an essential oil/sodium 
lauryl composition is highly effective against a particular insect population, but not others. 
In other instances, synergism is seen against certain targeted insects only at particular 
concentrations of the active ingredients. Some of these anomalies are technically 
understood. For example, a counterintuitive decrease in kill time of ants with an increase 

25 in concentration of certain essential oils may result from the increased density of the 
composition and the small body mass of the ants. Other results are unexpected and 
inexplicable at this time. 

As noted, all of these tested essential oils shows synergistic insecticidal activity in 
combination with sodium lauryl sulfate at least at some concentrations against some of the 

30 insects with which they came in contact. Moreover, the use of the synergistic combination 
of environmentally safe or non-poisonous active ingredients of this invention, or those that 
are expected to be deregulated by the EPA in due course, has been found to kill at least 
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certain insect populations in a time generally equal to, or shorter than, commercially 
available insecticides which incorporate well known poisons that, under certain conditions, 
can be toxic to humans and pets. 

To evidence the unexpectedly improved nature of the results obtained using the 
5 synergistic insecticidal composition of the instant invention, the following test protocol was 
established: 
Scope 

To determine the effectiveness of an essential oil/sodium lauryl sulfate aerosol 
spray according to this invention as an insecticide when applied directly by a conventional 
1 0 pump spray on German cockroaches, American cockroaches and various ant species. 
Materials 

Insects shall be healthy and undeformed. Only adult male and female insects shall 
be used for testing purposes. The insects shall be contained in a 21.5 x 15.5 x 5.5 inch 
testing arena. 
1 5 Procedure 

1. Gather 10 adult insects, 5 males and 5 females. 

2. Place 1 insect into the testing arena. 

3. Select spray to be tested. Spray cockroaches for 3 seconds, ants for 2 seconds. 

4. Record kill time in seconds. 

20 5. Wipe away any spray residue before beginning another test. 

6. Repeat steps 2, 3, 4 and 5 until all test insects are used. 

7. Record date of testing, type of test material used, type of insect used, kill time in 
seconds, and whether or not test specimen meets standard. 

25 Following this protocol, aqueous solutions of selected essential oils were prepared 

at different concentrations, both with and without the addition of sodium lauryl sulfate, and 
tested for their insecticidal activity (kill time in seconds) against German and American 
cockroaches and black or pavement ants. The results are tabulated below and illustrated 
graphically in the accompanying drawings. 

30 
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CORNMINT OIL 

TABLE 1 

The Effects of Cornmint Oil and Lauryl Sulfate on German Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

1. 100% sodium lauryl sulfate (SLS) 300 : 

2. 4°o cornmint oil (CMO) 7() - 4 
0% SLS 

3. 4° o CMO 
1%SLS 

4. 5%CMO 398 
0 G oSLS 



5. 



5% CMO 142 
l°oSLS 

10 6. 10% CMO 30.2 

0% SLS 

7. 10% CMO 2l - 2 

1% SLS 

Table 1 and Figure 1 show that sodium lauryl sulfate alone is ineffective as an 
insecticide against German cockroaches (Test No. 1 ). Moreover, while cornmint oil alone 

1 5 (Test Nos. 2, 4 and 6) shows some insecticidal activity, the addition of 1 % sodium lauryl 
sulfate dramatically reduces the kill time (compare Test Nos. 2, 4 and 6 with Test Nos. 3, 
5 and 7, respectively). An aerosolized benchmark, commercially available insecticide 
incorporating active ingredients designated by the Environmental Protection Agency as 
poisons 2 killed German cockroaches in an average of 19.2 seconds. An aerosolized 4% 

20 cornmint oik 1% sodium lauryl sulfate composition according to this invention killed 
German cockroaches in about 21 seconds, without the need for environmentally undesirable 
poisons. 3 



1 .An entry of 300 seconds in these Tables denotes that no deaths occurred during that time 
frame. For practical purposes, kill times in excess of 300 seconds would be commercially 
unacceptable. Therefore, for purposes of this protocol, an entry of 300 seconds is considered to 
be an ineffective insecticide. 

2 RAID* aerosol insecticide manufactured by S.C. Johnson, containing 0.2% pyrethnn. 
0.2% peimethnn and 0.5° o piperonyl butoxide. 

3 The tests shown m the Tables utilized the active ingredients in an aqueous solution 
dispensed from a standard pump-type sprayer. Shorter kill times result when the insecticide i., 
aerosolized, i.e., dispensed from a pressurized aerosol can using a propellant such as carbon 
dioxide. 
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TABLE 2 

The Effects of Cornmint Oil and Lauryl Sulfate on American Cockroaches 





Active Ingredients 


Kill Time 


Test No. 


(Volume %) 


(Seconds) 


8. 


100% SLS 


300 


9. 


4% CMO 


300 




0°o SLS 




10. 


4°., CMO 






l°oSLS 




11. 


5% CMO 


300 




0%SLS 




12. 


5% CMO 


42.2 




l°oSLS 




13. 


10% CMO 


300 




0°o SLS 




14. 


10% CMO 


37.8 




1% SLS 



As seen from the above data and as graphically illustrated in Figure 2, neither 
sodium lauryl sulfate alone (Test No. 8) nor cornmint oil alone (Test Nos. 9, 1 1 and 13), 
1 5 kills American cockroaches within the 300 second standard test time allotted. The addition 
of 1% sodium lauryl sulfate to a 4, 5 or 10% cornmint oil composition (Test Nos. 10, 12 
and 14) show 100% effectiveness in killing the targeted insects within the test time. 

Had the insecticidal compositions of this invention used in Test Nos. 10, 12 and 14 
above been aerosolized, kill times of even less than 45.2 sec, 42.2 sec. and 37.8 sec. would 
20 be expected. In contrast, the aerosolized benchmark commercially available insecticide 
referred to above averaged 197.2 seconds to kill American cockroaches. 

Thus, the combination of non-poisonous ingredients in the insecticidal composition 
of this invention effectively killed American cockroaches when the individual components 
were "not effective" and, did so in substantially less time than even a poison-containing 
25 commercial aerosol. 
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TABLE 3 

The Effects of Cornmint Oil and Lauryl Sulfate on Black Ants 





Active Ingredients 


hvi 1 1 l lme 


Test No. 


/ \ T 1 „ ^ 0/ \ 

(X olume %) 




15 


100% SLS 


inn 


16. 


4° o CMO 


87 




0% SLS 




17. 


4% CMO 


12.9 




1%SLS 




IS. 


5% CMO 


72.9 




0%SLS 




19. 


5% CMO 


40.7 




l°oSLS 




20. 


10% CMO 


49.4 




0% SLS 




21. 


10% CMO 


27 




1% SLS 





As seen from the data in Table 3 and illustrated in Figure 3, similar unexpectedly 
reduced kill times are realized when the synergistic insecticidal composition of this 
invention is tested against black ants and compared with either ingredient alone. The 4% 
15 cornmint oil, 1% sodium lauryl sulfate composition of Test No. 17 is even more effective 
than compositions containing higher concentrations of the cornmint oil a phenomenon 
believed to result from the density of the oil and the small body mass of the ants. 

In summary, the foregoing test results establish that the individual components of 
one of the preferred insecticidal compositions of this invention, namely cornmint oil and 
20 sodium lauryl sulfate, are either ineffective, or relatively ineffective, in killing the targeted 
insect pests, whereas the combination of these materials unexpectedly killed substantially 
all insects contacted with the composition, and did so in a matter of seconds. For example, 
the addition of 1% sodium lauryl sulfate to 5% cornmint oil decreases the kill time of 
American cockroaches from "not effective" (over 300 seconds) to 42.2 seconds; the 
25 addition of 1% sodium lauryl sulfate to 5% cornmint oil decreases the kill time of German 
cockroaches from 39.8 seconds to 14.2 seconds; and the addition of 1% sodium lauryl 
sulfate to 4% cornmint oil decreases the kill time of black ants from 87 seconds to 12.9 
seconds. Moreover, the kill time, as compared to a conventional aerosol insecticide 
incorporating poisonous active ingredients, was substantially the same or significantly 
30 reduced with the synergistic insecticidal composition of the instant invention. 
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The concentrations of the active ingredients in this commint oil/sodium lauryl 
sulfate composition can he widely varied while producing a highly effective, non- 
poisonous, fast-acting, broad spectrum insecticide according to this invention. 
Formulations can incorporate from about 0.1% to about 20% by volume of commint oil and 
5 from about 0.01% to about 30% sodium lauryl sulfate, the remainder comprising inert 
ingredients such as water, mineral oil and/or a propellant. Preferred compositions include 
from about 2% to about 10% commint oil with about 0.1% to about 2% sodium lauryl 
sulfate. 



10 found to be highly effective in killing flying insects, such as flies, mosquitoes, gnats, 
moths, yellow jackets and bees, as well as crawling insects such as ants, roaches, both 
German and American cockroaches, water bugs, silverfish, crickets, spiders and centipedes. 

A preferred composition for general use composes about 4% cornrnint oil and about 
1% sodium lauryl sulfate, the remainder being inert ingredients such as water, mineral oil, 

1 5 if desired, and a propellant such as carbon dioxide. 

By increasing the concentration of the commint oil to, for example, about 8%, a 
more effective kill ratio is found for resistant flying insects such as wasps, hornets, yellow 
jackets and other bees. A composition of this nature can kill such targeted insect pests in 
a matter of seconds. Entire nests of such flying insects can be killed by spraying the 

20 aerosol into the nest opening until the nest is saturated. 

Although this insecticidal composition of the instant invention is useful in an open, 
outdoor environment, it is also safe and effective for use indoors, even in a relatively 
confined area. The composition will not stain carpets or floors, is non-poisonous, and has 
a fresh mint scent. 



Compositions containing 4% commint oil and 0.1% sodium lauryl sulfate have been 



25 
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CINNAMON OH 

TABLE 4 

The Effects of Cinnamon Oil and Lauryl Sulfate on German Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume 0 .,) (Seconds) 

22. 100% S I. S 300 

23. 1% Cinnamon Oil (CinO) 300 
0% SLS 

24. l%CinO 449 
1%SLS 

25. 3°., CinO 300 
0%SLS 

26. 3% CinO 413 
1%SLS 

27. 5°,. CinO 300 
0% SLS 

28. 5°.. CinO 29 
1% SLS 



TABLE 5 

The Effects of Cinnamon Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

29. 100% SLS 300 

30. 1% Cinnamon Oil (CinO) 300 
0% SLS 

31. l%CinO 300 
1%SLS 

32. 3% CinO 300 
0%SLS 

33. 3% CinO 300 
1%SLS 

34. 5% CinO 300 
0% SLS 

35. 5% CinO 300 
1% SLS 
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TABLE 6 

The Effects of Cinnamon Oil and Lauryl Sulfate on Black Ants 





Active Ingredients 


KT i ] ] Time 


Test No. 


(Volume %) 


(Seconds) 


36. 


100% SLS 


300 


37. 


1% Cinnamon Oil (CinO) 


1 OX 4 




0% SLS 




38. 


1% CinO 


JO,J 




1%SLS 




39. 


3% CinO 


1 1 1.7 




0%SLS 




40. 


3°, j CinO 


55.3 




1%SLS 




41. 


5°o CinO 


300 




0%, SLS 




42. 


5% CinO 


108 




1% SLS 





As seen from Tables 4-6 and illustrated in Figures 4-6, unlike cornmint oil, 
cinnamon oil shows selective synergistic results when combined with sodium lauryl sulfate. 
For example, when tested against German cockroaches, a definite synergy is seen between 

1 5 cinnamon oil and sodium lauryl sulfate alone with each oil concentration. Cinnamon oil 
alone (Test Nos. 23, 25 and 27), even at 5%, was ineffective, as was sodium lauryl sulfate 
(Test No. 22). Yet, with the addition of 1% sodium lauryl sulfate to the cinnamon oil, at 
each of the 1%, 3% and 5% concentration levels, the kill time was reduced significantly, 
to less than one minute in each test, and under one-half minute at the 5% level (Test No. 

20 28). 

In contrast, the combination of cinnamon oil and sodium lauryl sulfate showed no 
synergistic results when tested against American cockroaches, i.e., up to the 300 second 
standard time test allotted. 

In the black ant test, a synergistic improvement in insecticidal activity is seen at all 
25 concentrations, but the kill time increases, rather than decreases, as might have been 
expected, with increased concentrations of cinnamon oil. As with the cornmint oil, this 
anomaly is believed to be the result of the density of the cinnamon oil and the small body 
mass of the ants. Thus, surprisingly, for an ant spray, even better results can be obtained 
with the use of less cinnamon oil when combined with the sodium lauryl sulfate synergist. 
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In general, it is believed that a composition comprising from about 0.01 to about 
30° o cinnamon oil with from about 0.01 to about 20° 0 sodium lauryl sulfate, the remainder 
comprising inert ingredients, will be effective as a broad spectrum insecticide with 
synergistic activity. Preferred compositions include from about 1 to 20° o cinnamon oil and 
5 about 0.1 to 5°o sodium lauryl sulfate. 

CITRONELLA OIL 

TABLE 7 

The Effects of Citronella Oil and Lauryl Sulfate on German Cockroaches 

10 



15 





Active Ingredients 


k' ill Timr> 
xvi 1 1 l nnc 


1 Chi i \ O . 


f Vnl i imp 0/ n 1 


( Seconds) 


43. 


100% SLS 


300 


44. 


5%, Citronella Oil (CitO) 


60.3 




0°. SLS 




45. 


5% CitO 


23.2 




1%SLS 




46. 


10% CitO 


57.1 




0%,SLS 




47 


10% CitO 


24.5 




1%SLS 




48 


20° o CitO 


29.9 




0% SLS 




49 


20° o CitO 


24.1 




1% SLS 




50. 


30" o CitO 


31.5 




0° » SLS 




51. 


30" o CitO 


27.2 




1% SLS 
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TABLE 8 

The Effects of Citronella Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

52. 100% SLS 300 

5 53. 5% Citronella Oil (CitO) 300 

0% SLS 

54. 5% CitO 113 9 
1%SLS 

55. 10".. CitO 300 
0%SLS 

56. 10% CitO 63.8 

1° nSLS 

57. 20% CitO 300 
0%SLS 

10 58. 20".. CitO 96.6 

1% SLS 

59. 30% CitO 300 
0% SLS 

60. 30",, CitO 300 
1% SLS 

TABLE 9 

15 The Effects of Citronella Oil and Lauryl Sulf ate on Pavement Ants 

Active Ingredients Kill Time 

Test No. (Volume % ) (Seconds) 

61. 100% SLS 300 

62. 5°,. Citronella Oil (CitO) 42 
0% SLS 

63. 5% CitO 28.6 
1%SLS 

20 64. 10% CitO 69.9 

0° oSLS 

65. 10% CitO 46.6 
1%SLS 

66. 20° o CitO 65.2 
0% SLS 

67. 20% CitO 52.3 
1% SLS 

68. 30% CitO 71.9 
0% SLS 

25 69. 30"oCitO 38.4 

1% SLS 
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Citronella oil was tested at concentrations of 5. 10. 2U and 30% and demonstrated 
synergy with the sodium lauryl sulfate dilution at all oil concentrations for all insect species 
tested. However, the number progression is unique for each insect population. For both 
German cockroaches and pavement ants, the 5% citronella oil level is better than at all 
5 other concentrations. 

With American cockroaches. Table No. S and Figure No. 8, an increased kill rate 
is seen at the 5% concentration level, with even better results being seen at 10%, and the 
results then deteriorating at the 20 and 30% level. 

Thus, the citronella oil test results illustrate the somewhat unexpected and 
10 unpredictable nature of the synergistic action when sodium lauryl sulfate is added at 
varying concentrations of these essential oils and the resultant composition is tested against 
different insect populations. 

It is believed that a composition comprising from about 0.01 to about 30% 
citronella oil with from about 0.01 to about 20% sodium lauryl sulfate, the remainder 
1 5 comprising inert ingredients, will be commercially useful as a broad spectrum insecticide. 
Preferred compositions include from about 1 to 20% citronella oil and about 0.1 to 5% 
sodium lauryl sulfate. 

PFPPFRMINT OIL 

20 TABLE 10 

The Effects of Peppermint Oil and Lauryl Sulfate on German Cockroaches 



25 





Active Ingredients 


Kill Time 


Test No. 


(Volume %) 


( Seconds) 


70. 


100% SLS 


300 


71. 


1% Peppermint Oil (PO) 


300 




0°o SLS 




72. 


1% PO 


36.21 




PoSLS 




73. 


5% PO 


300 




0°„SLS 




74. 


5% PO 


35.26 




l°oSLS 




75. 


10% PO 


42.43 




0% SLS 




76. 


1 0% PO 


24.5 




1% SLS 
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TABLE 11 

The Effects of Peppermint Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

5 77. 100% SLS 300 

78. 1% Peppermint Oil (PO.) 300 
0% SLS 

79. P'oPO 300 
ToSLS 

80. 5°oPO 300 
0°oSLS 

81. 5%PO 300 
l°oSLS 

10 82. 10% PO 300 

0°o SLS 

83. 10% PO 300 

1% SLS 



TABLE 12 

1 5 The Effects of Peppermint Oil and Lauryl Sulfate on Pavement Ants 

Active Ingredients Kill Time 

Test No. ("Volume %') (Seconds) 

84. 100% SLS 300 

85. 1% Peppermint Oil (PO) 300 
0% SLS 

86. l%PO 300 
1%SLS 

20 87. 5° o PO 75.89 

0%SLS 

88. 5% PO 29.57 
1%SLS 

89. 10% PO 80.92 
0% SLS 

90. 10% PO 52.06 
1% SLS 

25 The combination of peppermint oil and sodium lauryl sulfate provided synergy at 

all tested concentrations (1, 5 and 10% peppermint oil) when tested against German 
cockroaches and the kill times decreased as the concentration of oil increased. See Table 
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10 and Figure 10. and compare Test Nos. r 2. 74 and 76 with Test Nos. 71. 73 and "5. 
respectively. 

In contrast, the addition of sodium lauryl sulfate to peppermint oil. at all tested 
concentrations, showed no insecticidal activity within the standard 300 second time 

5 allotted, against American cockroaches. See Table 1 1 and Figure 1 1 

In Table 12 and Figure 12. it will be seen that, at a 1% peppermint oil 1% sodium 
lauryl sulfate level, the composition was ineffective against pavement ants Synergism was 
shown, however, at both the 5 and 10% level, with the 10% lev el showing an increased kill 
time consistent with the use of the other compositions tested herein in treating ants. 

10 With peppermint oil from about 0.01 to about 30% combined with from about 0.01 

to about 20% sodium lauryl sulfate is expected to evidence synergistic insecticidal activity. 
Preferred compositions comprise from about 1 to 20% peppermint oil with about 0.1 to 5% 
sodium lauryl sulfate. 

15 ORANGE SWEET OIL 

TABLE 13 

The Effects of Orange Sweet Oil and Lauryl Sulfate on German Cockroaches 



20 



~5 





Active Ingredients 


Kill Time 


Test No. 


{■Volume %) 


(Seconds) 


91. 


100% SLS 


300 


92. 


3% Orange Sweet Oil (OSO) 


47. S 




0% SLS 




93. 


3% OSO 


61 




1%SLS 




94. 


5% OSO 


31 




0%SLS 




95. 


5% OSO 


20.4 




1%SLS 




96. 


10% OSO 


23.7 




0% SLS 




97. 


10% OSO 4 


23.3 




1% SLS 





4 Due to insignificant improvement, the repetitions of the 10% orange sweet oil mixture 
on German cockroaches, were not performed. 
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TABLE 14 

The Effects of Orange Sweet Oil and Lauryl Sulfate on American Cockroaches 





Active Ingredients 


Kill Time 


Test No. 


(Volume %) 


(Seconds) 


98. 


100% SLS 


300 


99. 


3% Orange Sweet Oil (OSO) 


300 




0% SLS 




100. 


3% OSO 


300 




1°..SLS 




1 A 1 


5° i. OSO 


300 




0°oSLS 




102. 


5% OSO 


300 




1%SLS 




103. 


10% OSO 


95.6 




0% SLS 




104. 


10% OSO 


68.6 




1% SLS 






TABLE 15 




The Effects of Orange Sweet Oil and La 


uryl Sulfate on Black Ants 




Active Ingredients 


Kill Time 


Test No. 


(Volume %) 


(Seconds) 


105. 


100% SLS 


300 


106. 


3°.. Orange Sweet Oil (OSO) 


300 




0% SLS 




107. 


3% OSO 


300 




1%SLS 




108. 


5% OSO 


91.4 




0%SLS 




109. 


5% OSO 


16 




1%SLS 





20 

Orange sweet oil, a material not currently deregulated by the EPA, was tested at 
concentrations of 3, 5 and 10%, with 1% sodium lauryl sulfate against cockroaches 5 . As 
seen in Table 13 and Figure 13, orange sweet oil alone, shows some insecticidal activity 
against German cockroaches, a 3% orange sweet oil composition being even more effective 
25 than a composition to which 1% sodium lauryl sulfate has been added. However, at 5% 
orange sweet oil, 1% sodium lauryl sulfate significantly reduces the kill time. Compare the 
20.4 second kill time of Test No. 95, with the 31 second kill time of Test No. 94. Even 



Due to the impressive results at the 5% level against ants, the 10% test was not pursued. 
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more significant is the fact that at 5% orange sweet oil and 1% sodium lauryl sulfate, 
German cockroaches are killed more quickly than even a 10% orange sweet oil level 
without sodium lauryl sulfate. Compare Test No. 95 with Test No. 96. 

At a 10% level of orange sweet oil in combination with sodium lauryl sulfate, the 
5 kill time of American cockroaches was reduced by almost one-third. At lower levels, 
orange sweet oil does not kill American cockroaches, even in the presence of sodium lauryl 
sulfate. 

Similarly, at a 3% level, orange sweet oil does not kill ants, but at a 5% orange 
sweet oil level, the kill ume is dramatically reduced with the addition of 1% sodium lauryl 
10 sulfate. Compare Test Nos. 108 and 109 seen in Table 15 and Figure 15. 

A composition of from about 0.01 to about 80% orange sweet oil with from about 
0.01 to about 20% sodium lauryl sulfate, the remainder composing inert ingredients, is 
expected to be useful as a broad spectrum insecticide with synergistic activity. Preferred 
compositions of this insecticide may include from about 1 to 35% orange sweet oil and 
1 5 about 0.1 to 5% sodium lauryl sulfate. 

LEMON OIL 

TABLE 16 

The Effects of Lemon Oil and Lauryl Sulfate on German Cockroaches 

20 



25 





Active Ingredients 


Kill Time 


Test No. 


(Volume %) 


(Seconds) 


110. 


100% SLS 


300 


111. 


5 Lemon Oil (LeO) 


300 




0% SLS 




112. 


5% LeO 


90.24 




1%SLS 




113. 


10% LeO 


53.29 




0%SLS 




114. 


10% LeO 


47.21 




1%SLS 




115. 


20% LeO 


52.42 




0% SLS 




1 16. 


20"o LeO 


29.27 




1% SLS 




117. 


30% LeO 


33.5S 




0% SLS 




118. 


30% LeO 


32.84 




1% SLS 
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TABLE 17 

The Effects of Lemon Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

119. 100% SLS 300 

5 120. 5 Lemon Oil (LeO) 300 

0% SLS 

121. 5% LeO 300 
1%SLS 

122. 10% LeO 300 

0%,SLS 

123. Wo LeO 300 
T'oSLS 

124. 20% LeO 300 
0% SLS 

10 125. 20" o LeO 300 

1%SLS 

126. 30% LeO 300 
0% SLS 

127. 30% LeO 77.84 
1% SLS 

TABLE 18 

i 5 1 he Effects of Lemon Oil and Lauryl Sulfate on Pavement Ants 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

128. 100% SLS 300 

129. 5 Lemon Oil (LeO) 300 
0° „ SLS 

130. 5% LeO 51.39 
1%SLS 

20 131. 10% LeO 68.54 

0%SLS 

132. 10% LeO 52.82 
1%SLS 

133. 20% LeO 67.54 
0% SLS 

134. 20% LeO 54.18 
1% SLS 

135. 30% LeO 44.82 
0% SLS 

25 136. 30% LeO 43.87 

1% SLS 
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Lemon oil was tested at concentrations of 5, 10, 20 and 30° o and showed significant 
improved insecticidal activity with the addition ofl% sodium lauryl sulfate at the 5, 10 and 
20% lemon oil concentrations for German cockroaches and pavement ants. Compare, tor 
example. Test Nos. 1 1 2 and 1 1 4 with Test Nos. 1 1 3 and 1 1 5 in Table 1 6 and Figure 1 6 for 
5 German cockroaches and Test Nos. 129 and 131 with Test Nos. 130 and 132 in Table 18 
and Fieure 18 for pavement ants. At the 30% lemon oil level, the addition of sodium lauryl 
sulfate provided only a very limited improvement. 

In contrast, with American cockroaches, it was only at the 30% concentration that 
a lemon oil and sodium lauryl sulfate composition was found to kill American cockroaches. 
10 As with all of the essential citrus oils, from about 0.01 to about 80% of lemon oil 

combined with from about 0.01 to about 20% sodium lauryl sulfate can be expected to 
show synereistic activity, although preferred compositions are those containing from about 
1 to 35% lemon oil and about 0.1 to 5% sodium lauryl sulfate. 

15 LIME OIL 

TABLE 19 

The Effects of Lime Oil and Lauryl Sulfate on German Cockroaches 



20 



25 





Active Ingredients 


Kill Time 


Test No. 


( Volume %) 


( Seconds) 


137. 


100% SLS 


300 


138. 


5 Lime Oil (LiO) 


300 




0% SLS 




139. 


5% LiO 


49.34 




1%SLS 




140. 


10% LiO 


70.38 




0%SLS 




141. 


10% LiO 


48.78 




1%SLS 




142. 


20% LiO 


44.49 




0%, SLS 




143. 


20% LiO 


29.43 




1% SLS 




144 


30% LiO 


58.34 




0% SLS 




145. 


30% LiO 


28.61 




1% SLS 
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TABLE 20 

The Effects of Lime Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

' est No. (Volume %) (Seconds) 

146. 100% SLS 300 

5 147. 5 Lime Oil (LiO) 300 

0°.. SLS 

148. 5% LiO 300 
1".,SLS 

149. 10% LiO 300 
0%SLS 

150. 10% LiO 300 
1%SLS 

151. 20% LiO 300 
0% SLS 

10 152. 20%LiO 96.54 

1% SLS 

153. 30" o LiO 300 
0°.. SLS 

154. 30% LiO 101.47 
1% SLS 

TABLE 21 

1 5 The Effects of Lime Oil and Lauryl Sulfate on Pavement Ants 

Active Ingredients Kill .me 

Test No - (Volume %) (Seconds) 

155. 100% SLS 300 

156. 5 Lime Oil (LiO) 101 
0% SLS 

157. 5% LiO 9125 
1%SLS 

20 158. 10% LiO 101.7S 

0%SLS 

159. 10% LiO 100.67 

1%SLS 



160. 



0% SLS 



300 



161. 20%, LiO 51 17 
1% SLS 

162. 30% LiO 101.77 
0% SLS 

25 163. 30% LiO 48 81 

1% SLS 
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As shown in Tables 19-21 and Figures 19-21, synergy between lime oil and sodium 
lauryl sulfate is found for each of the tested insects at some levels. For German 
cockroaches at both the 5 and 10% lime oil levels, substantially the same kill time is seen. 
Compare Test Nos. 139 and 141. Similarly, at the 20 and 30% lime oil concentrations, 
5 similar kill times exist. Compare Test Nos. 143 and 145. In each instance, however, the 
kill times of compositions comprising lime oil and sodium lauryl sulfate are substantially 
less than the kill times for compositions comprising the same lime oil concentration, 
without sodium lauryl sulfate. 

For American cockroaches, lime oil is seen to show significant synergism at the 20 
10 and 30% level, when 1% sodium lauryl sulfate is added to the composition although the 
20% level is even better than the 30% level. Compare Test Nos. 152 and 154 with each 
other and with Test Nos. 151 and 153, respectively. 

For pavement ants, reduced kill times are found at all levels of lime oil with the 
addition of 1% sodium laury 1 sulfate, although the improvement is relatively nominal at the 
15 10% lime oil level. Yet, at the 20 and 30% lime oil level, lime oil alone is ineffective in 
killing pavement ants, whereas a composition comprising 1% sodium lauryl sulfate with 
the lime oil shows dramatic improvement. Compare Test Nos. 161 and 163 with Test Nos. 
160 and 162, respectively. 

The operable and optimum ranges of insecticidal compositions featuring lime oil 
20 are comparable to the other essential citrus oils. 
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GRAPEFRUIT OIL 

TABLE 22 

The Effects of Grapefruit Oil and Lauryl Sulfate on German Cockroaches 

Active Ingredients Kill Time 

1 est No. (Volume %) (Seconds) 

5 164. 100% SLS 300 

165. 5 Grapefruit Oil (GO) 97.91 
0°.. SLS 

166. 5"., GO 50.25 
1%SLS 

167. 10"o GO 88.92 
0%SLS 

168. 10"oGO 29.7 
T'oSLS 

10 169. 20% GO 53.61 

0% SLS 

170. 20". i GO 34.07 
1% SLS 

171. 30% GO 64.14 
0% SLS 

172. 30% GO 29.99 
1% SLS 

i5 TABLE 23 

The Effects of Grapefruit Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. (Volume %) (Seconds) 

173. 100% SLS 300 

174. 5 Grapefruit Oil (GO) 300 
0°,, SLS 

20 175. 5% GO 300 

1%SLS 

176. 10% GO 300 
0%SLS 

177. 10% GO 36.77 
1%SLS 

178. 20% GO 97.72 
0°,, SLS 

179. 20% GO 38.8 
1% SLS 

25 180. 30% GO 120 

0% SLS 

181. 30% GO 71.55 

1% SLS 
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TABLE 24 

The Effects of Grapefruit Oil and Lauryl Sulfate on Pavement Ants 





Active Ingredients 


Kill Tune 


1 Cil :NU . 




(Seconds) 


1 82. 


1 KJVt . o oLo 


300 


IS?. 


5 Grapefruit Oil (GO) 


"i A 1 o 




MO CI C 




184. 


5°o GO 


1 ^ 1 A 




10 CT C 




185. 


10% GO 






AO CF C 




186. 


10% GO 


*)7 x 

Z. / . o 




10 CI c 
1 iiiLS 




187. 


20% GO 


34.38 




0° o SLS 




188. 


20% GO 


32.86 




1% SLS 




189. 


30° o GO 


38.17 




0% SLS 




190. 


30% GO 


35.61 




1% SLS 





Tables Nos. 22-24 and Figures 22-24 show that grapefruit oil is synergistically 
15 improved with the addition of 1% sodium lauryl sulfate at all concentrations on all test 
species, except for the American cockroach at an oil concentration of 5%. Particularly 
good results were found with 10% grapefruit oil for each of the insect species. See Test 
Nos. 168, 177 and 186. 

Grapefruit oil is an essential citrus oil expected to function at similar levels to those 

20 described above. 
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TANGERINE OIL 

TABLE 25 

The Effects of Tangerine Oil and Lauryl Sulfate on German Cockroaches 

Active Ingredients Kill Time 

l est No. (Volume %) (Seconds) 

5 191. 100% SLS 300 

192. 5°o Tangerine Oil (TO) 32.07 
0% SLS 

193. 5% TO 50.34 
1%SLS 

194. 10% TO 26.3 
0%SLS 

195. 10% TO 46.58 
1%SLS 

10 196. 20% TO 42.24 

0% SLS 

197. 20% TO 64.72 
1°., SLS 

198. 30% TO 39.2 
0% SLS 

199. 30% TO 63.36 
1% SLS 

15 TABLE 26 

The Effects of Tangerine Oil and Lauryl Sulfate on American Cockroaches 

Active Ingredients Kill Time 

Test No. ( Volume %) (Seconds) 

200. 100% SLS 300 

201. 5%" Tangerine Oil (TO) 300 
0%SLS 

20 202. 5% TO 300 

1%SLS 

203. 10% TO 300 
0%SLS 

204. 10% TO 300 
1%SLS 

205. 20% TO 300 
0% SLS 

206. 20% TO 300 
1% SLS 

25 207. 30% TO 300 

0% SLS 

208. 30% TO 300 

1% SLS 
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TABLE 27 

The Effects of Tangerine Oil and Lauryl Sulfate on Pavement Ants 





Active Ingredients 


Rill 1 lme 


Test No. 


( \ olume < i ) 




209. 


100% SLS 




210. 


5% Tangerine Oil (TO) 


300 




0% SLS 




21 1. 


5% TO 


03.06 




1%SLS 




212. 


10% TO 


300. 




0%SLS 




213. 


10% TO 


87.35 




1%SLS 




214. 


20% TO 


300 




0% SLS 




215. 


20% TO 


48.33 




1% SLS 




216. 


30% TO 


1 11.55 




0% SLS 




217. 


30% TO 


51.61 




1% SLS 





15 The test results with tangerine oil shown in Tables 25-27 and Figures 25-27, once 

again, illustrate the unpredictability of the effectiveness of these essential oils when 
combined with sodium lauryl sulfate. For example, for German cockroaches, as seen in 
Table 25 and Figure 25, not only does the sodium lauryl sulfate show no synergistic 
improvement, but to the contrary, the tangerine oil was more effectious without its addition. 

20 Compare Test Nos. 192, 194, 196 and 198 to Test Nos. 193, 195, 197 and 199. 

With American cockroaches, tangerine oil is ineffective, whether or not sodium 
lauryl sulfate is added to the composition. 

Onlv with pavement ants is the addition of sodium lauryl sulfate significant in 
providing a synergistically improved kill time at every concentration of tangerine oil. 

25 Compare Test Nos. 211, 213, 215 and 2H with Test Nos. 210. 212, 214 and 216, 
respectively. Oddly, however, the kill times increase from the 5°o to the 10°o level, 
decrease at the 20% level, and increase again at the 30% level. 

For an ant insecticide, tangerine oil is expected to be effective in compositions 
comprising from about 0.01 to about 80% tangerine oil with from about 0.01 to about 20% 
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of sodium lauryl sulfate, preferred compositions including from about 1 to 35% tangerine 
oil with about 0.1 to 5% sodium lauryl sulfate. 

The test data seen in Tables 1 -27 and graphically illustrated in Figures 1-27 confirm 
that, for each of the essential oils tested, the addition of sodium laury l sulfate provides 
synergistically improved results at least at some concentrations for some insect populations. 
While the specific nature of the improved synergistic activity is not predictable, now that 
it has been recognized that synergism exists between these essential oils and sodium lauryl 
sulfate, a determination of the particular concentrations of ingredients that are effective or 
best suited for specific insect species within the broad and preferred ranges set forth above 
can be readily determined by the simple protocol set forth above. Thus, one skilled in this 
art, recognizing the synergistic effect of sodium lauryl sulfate on these essential oils can 
select a particular composition, depending upon the insect or insects to be targeted, the 
specificity or breadth of the spectrum of insects to be killed by a single composition, the 
cost, and the availability of the active ingredients. 

Although the foregoing test results have combined only a single essential oil with 
sodium lauryl sulfate at selected concentrations, it is evident that a combination of essential 
oils with sodium lauryl sulfate can be utilized and may show even better results, especially 
if a broad spectrum insecticide is desired. 

Of the tested essential oils, cinnamon oil, citronella oil, commint oil and peppermint 
oil are currently deregulated. As noted, various of the citrus oils have been proposed for 
deregulation, but are not currently accepted by the EPA as safe substances offering 
minimum risk in normal use. Deregulation is expected, however, in due course. Moreover, 
the synergistic activity identified above when these essential oils are combined with sodium 
lauryl sulfate may enable the use of a lower concentration of these ingredients in the 
production of an effective insecticide, minimizing any toxicity to humans and pets that may 
come in contact with such compositions. 

In addition to the essential oils that have been tested and shown to be synergistically 
enhanced by the addition of sodium lauryl sulfate against at least some targeted insects, it 
is believed that certain other currently deregulated essential oils will also show increased 
insecticidal activity against at least some pest populations at some concentrations when 
combined with sodium lauryl sulfate. Among deregulated active ingredients currently 
available, in addition to those already tested as discussed hereinabove, cedar oil, clove oil. 
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garlic oil. lemongrass oil, linseed oil, rosemary oil. soybean oil and thyme oil are all 
expected to exhibit such properties. 

Cedar oil is expected to show synergistic results with similar levels of sodium lauryl 
sulfate as discussed above at levels of from about 0.01 to 30%, with a preferred 

5 composition comprising from about 0.5 to 10% cedar oil; for clove oil, the broad range 
would be from about 0.01 to 30%, with a preferred range of from about 1 to 20%; for garlic 
oil, the broad range would be from about 0. 1 to 30%, with a preferred range of from about 
1 to 20%; for lemongrass oil, the broad range would be from about 0.01 to 20%, with a 
preferred range of from about 0.5 to 5%; for linseed oil, the broad range would be from 

10 about 0.01 to 30%, with a preferred range of from about 1 to 20%, for rosemary oil, the 
broad range would be from about 0.01 to 30%, with a preferred range of from about 1 to 
20%; for soybean oil the broad range would be from about 0.01 to 80%, with a preferred 
range of from about 1 to 30%; and for thyme oil, the broad range would be from about 0.01 
to 30%, with a preferred range of from about 0.5 to 10%. 

15 As mentioned above, in lieu of the tested sodium lauryl sulfate, lecithin, which is 

deregulated and considered to be an inert material by the EPA, is expected to function 
effectively as a synergist with the identified essential oils in operable and optimum 
proportions similar to those set forth for the sodium lauryl sulfate. 

Having described the invention, many modifications thereto will become apparent 

20 to those skilled in the art to which it pertains without deviation from the spirit of the 
invention as defined by the scope of the appended claims. 
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WE CLAIM 

I . An insecticidal composition comprising, as the essential active ingredients, 
a combination, in insecticidally synergistic proportions, of an essential oil and a synergist 
selected from the group consisting of sodium lauryl sulfate and lecithin. 

5 2. The composition of claim 1 wherein said composition is in sprayable form 

and further comprises a propellant. 

3. The composition of claim 2 wherein said propellant is carbon dioxide. 

4. The composition of claim 1 further including mineral oil. 

-5. The composition of claim 1 wherein said synergist is sodium lauryl sulfate. 
10 -6. The composition of claim 1 wherein said synergist is lecithin. 

7. The composition of claim 1 wherein said essential oil is selected from the 
group consisting of cedar oil, cinnamon oil, citronella oil, clove oil, cornmint oil, garlic oil, 
grapefruit oil, lemon oil, lemongrass oil, lime oil, linseed oil, orange sweet oil, peppermint 
oil, rosemary oil, soybean oil, tangerine oil and thyme oil. 
I 5 8 - The composition of claim 1 wherein said essential oil is selected from the 

group consisting of cinnamon oil, citronella oil, cornmint oil, grapefruit oil, lemon oil, lime 
oil, orange sweet oil, peppermint oil and tangerine oil. 

9. The composition of claim 8 wherein said synergist is sodium lauryl sulfate. 

10. The composition of claim 1 wherein said essential oil is selected from the 
20 group consisting of cinnamon oil, citronella oil, cornmint oil and peppermint oil 

I I . The composition of claim 1 0 wherein said synergist is sodium lauryl sulfate. 

12. The composition of claim 1 wherein said essential oil is cornmint oil. 

1 3 . The composition of claim 1 2 wherein said synergist is sodium lauryl sulfate. 

14. The composition of claim 13 comprising from about 0.1 to 20 percent by 
25 volume of cornmint oil, from about 0.01 to 30 percent sodium lauryl sulfate, and an inert 

earner. 

15. The composition of claim 14 comprising from about 2 to 10 percent 
cornmint oil and from about 0.1 to 2 percent sodium lauryl sulfate. 

16. The composition of claim 15 comprising about 4 percent cornmint oil and 
30 about 0.1 percent sodium lauryl sulfate. 

17. The composition of claim 15 comprising about 4 percent cornmint oil and 
about 1% sodium lauryl sulfate. 



3NSDOCID < WO 



9952359A1 I 



WO 99/52359 PCT/LS99/07008 



JO 



IS. The composition of claim 15 comprising about 8 percent cornmint oil and 
about 1 percent sodium lauryl sulfate. 

19. The composition of claim 1 wherein said essential oil is cinnamon oil. 

20. The composition of claim 19 comprising from about 0.01 to 30 percent by 
5 volume of cinnamon oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 

earner. 

21. The composition of claim 20 composing from about 1 to 20 percent 
cinnamon oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

22. The composition of claim 1 wherein said essential oil is citronella oil. 

10 23. The composition of claim 22 comprising from about 0.01 to 30 percent by 

volume of citronella oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
earner. 

24. The composition of claim 23 comprising from about 1 to 20 percent 
citronella oil and from about 0.1 to 5 percent sodium lauryl sulfate. 
15 25. The composition of claim 1 wherein said essential oil is cedar oil. 

26. The composition of claim 25 comprising from about 0.01 to 30 percent by 
volume of cedar oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
carrier. 

27. The composition of claim 26 comprising from about 0.5 to 10 percent cedar 
20 oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

28. The composition of claim 1 wherein said essential oil is clove oil. 

29. The composition of claim 28 comprising from about 0.01 to 30 percent by 
volume of clove oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
carrier. 

25 30. The composition of claim 29 comprising from about 1 to 20 percent clove 

oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

31. The composition of claim 1 wherein said essential oil is garlic oil. 

32. The composition of claim 31 comprising from about 0.1 to 30 percent by 
volume of garlic oil. from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 

30 carrier. 

33. The composition of claim 32 comprising from about 1 to 20 percent garlic 
oil and from about 0.1 to 5 percent sodium lauryl sulfate. 
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34. The composition of claim 1 wherein said essential oil is lemongrass oil. 

35. The composition of claim 34 comprising from about 0.01 to 20 percent by 
volume of lemongrass oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
carrier. 

5 36. The composition of claim 35 comprising from about 0.5 to 5 percent 

lemongrass oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

37. The composition of claim 1 wherein said essential oil is linseed oil. 

38. The composition of claim 37 comprising from about 0.01 to 30 percent by 
volume of hnseed oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 

10 carrier. 

39. The composition of claim 38 comprising from about 1 to 20 percent linseed 
oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

40. The composition of claim 1 w herein said essential oil is rosemary oil. 

41. The composition of claim 40 comprising from about 0.01 to 30 percent by 
15 volume of rosemary oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 

carrier. 

42. The composition of claim 41 comprising from about 1 to 20 percent 
rosemary oil and from about 0.1 to 5% sodium lauryl sulfate. 

43. The composition of claim 1 wherein said essential oil is soybean oil. 

20 44 The composition of claim 43 comprising from about 0.01 to 80 percent by 

volume of soybean oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
carrier. 

45. The composition of claim 44 comprising from about 1 to 30 percent soybean 
oil and from about 0.1 to 5 percent sodium lauryl sulfate. 
25 46. The composition of claim 1 wherein said essential oil is thyme oil. 

47. The composition of claim 46 comprising from about 0.01 to 30 percent by 
volume of thyme oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
carrier. 

48. The composition of claim 47 comprising from about 0.5 to 1 0 percent thyme 
30 oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

49. The composition of claim 1 wherein said essential oil is peppermint oil. 
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50. The composition of claim 49 comprising from about 0.01 to 30 percent by 
volume of peppermint oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 
earner. 

51. The composition of claim 50 comprising from about 1 to 20 percent 
5 peppermint oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

52. The composition of claim I wherein said essential oil is a citrus oil selected 
from the group consisting of grapefruit oil, lemon oil, lime oil, orange sweet oil and 
tangerine oil. 

53. The composition of claim 52 comprising from about 0.01 to 80 percent by 
10 volume of said citrus oil, from about 0.01 to 20 percent sodium lauryl sulfate, and an inert 

carrier. 

54. The composition of claim 53 comprising from about 1 to 35 percent of said 
citrus oil and from about 0.1 to 5 percent sodium lauryl sulfate. 

55. The composition of claim 53 wherein said essential oil is grapefruit oil. 
15 56. The composition of claim 54 wherein said essential oil is grapefruit oil. 

57. The composition of claim 53 wherein said essential oil is lemon oil. 

58. The composition of claim 54 wherein said essential oil is lemon oil. 

59. The composition of claim 53 wherein said essential oil is lime oil. 

60. The composition of claim 54 wherein said essential oil is lime oil. 

20 61. The composition of claim 53 wherein said essential oil is orange sweet oil. 

62. The composition of claim 54 wherein said essential oil is orange sweet oil. 

63. The composition of claim 53 wherein said essential oil is tangerine oil. 

64. The composition of claim 54 wherein said essential oil is tangerine oil. 

65. A method of controlling insect pests which comprises contacting the insect 
25 pests with an insecticidally effective amount of a composition according to claim 1. 

66. A method of controlling crawling insect pests comprising contacting the 
insect pests with an insecticidally effective amount of a composition according to claim 4. 

67. A method of controlling insect pests comprising contacting the insect pests 
with an insecticidally effective amount of a composition according to claim 17. 

30 68. A method of controlling insect pests including wasps, hornets and bees 

comprising contacting the insect pests with an insecticidally effective amount of a 
composition according to claim 18. 
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69. A method of controlling insect pests which comprises contacting the insect 
pests w ith an insecticidally effective amount of a composition according to claim 20. 

70. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 24. 

71 . A method of controlling insect pests which compnses contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 27. 

72. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 30. 

73. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 33. 

74. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 36, 

75. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 39. 

76. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 42. 

77. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 45. 

78. A method of controlling insect pests which compnses contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 48. 

79. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 51. 

80. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 56. 

81. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 58. 

82. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 60. 

83. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 62. 

84. A method of controlling insect pests which comprises contacting the insect 
pests with an insecticidally effective amount of a composition according to claim 64. 
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